Introduction and Historiography
Galen of Pergamum (129 -ca. 216 C.E.) is truly one of the most pivotal characters in the history of medicine, and particularly the field of anatomy. A physician in the ancient Roman Empire, he did not allow his work to be constrained by contemporary boundaries, instead delving further into the field of anatomy and physiology than any doctor had yet done. He built upon the existing work of his predecessors as well as making new discoveries through which he would shape contemporary and future understandings of anatomy, and of medicine as a whole. Although a luminary in his field, Galen's work is not without need of serious consideration. His study of anatomy centered largely on the dissection of animals, and thus relied on the perceived physical similarities between animals and humans to apply his discoveries to the practical treatment of human patients. Doubtless this comparative method would have been less necessary had he been able to work with human bodies, but Galen never dissected a human corpse in his lifetime. 83 His anatomical knowledge 83 Scholars have debated this based on a few casual remarks scattered within his corpus, but more recent scholarship agrees that this is something he never actually achieved, regardless of the knowledge of human anatomy that he did clearly possess. Charles Singer wrote in his introduction to Galen's On Anatomical Procedures (Oxford: Oxford University Press, 1956), xxii, that he believed Galen to have dissected human bodies, but the more recent scholars that I have read do not share this view, namely: T.V.N. Persaud, Early History of Human Anatomy: From
Galen's experiments regarding the anatomy of the brain were all in the attempt to prove his thesis that the brain was responsible for the two defining qualities of the rational soul: sensation and voluntary motion. 94 Although the field of Roman medicine is extensive, there are clearly a few scholars whose work stands out as being significant to this research.
This paper briefly discusses the early life and career of Galen of Pergamum and places him in the context of his field before examining the varying roles that animals played in the Roman Empire. It then explores Galen's use of these animals in his medical experiments in order to study the perceptions of these in Roman 91 This idea of an 'analogy' of anatomy, which I will used throughout this paper, is a modern concept and comes from the secondary scholarship by Anita Guerrini. There is no evidence that the primary sources considered their methods through this lens, or using this terminology. Guerrini, Experimenting with Humans and Animals, 10-14. 92 That being said, it should be noted that Rocca does briefly discuss the ethical question of human-animal comparison and the consideration of animals as nonrational beings. Animals in Contemporary Roman Society: Altar, Arena, and
Dissecting Table
Animals served humanity in a wide array of roles in the Roman Empire, but for this purpose of this paper, I will discuss only their roles within the following three categories: religion, entertainment, and medicine. These categories often intersect and interact with each other, no field being completely isolated from the others. The ultimate function of beasts in each role was to die, but the place and context of each death had the power to change the implications and, potentially, the propriety of the deed.
Animals were often used as sacrificial offerings in antiquity. A wide array of ceremonies required different formulas and words, but 127 the element of blood sacrifice remained the same.
gifts of flesh to the gods was often an expression of thanks after a positive occurrence in a community or of pacifying an angry god, not as a method of asking for things. The death of the animal was a necessity, and while "slaying for sacrifice was naturally performed with solemnity proper for the occasion, […] no significance was ever attached to the fact that the animal had died." 106 In Roman religion, the traditional victims were domesticated animals, such as pigs, sheep, and cattle. People consumed the sacrificial meat, and the gods were fed by the smoke created by the parts of the animal burned on the fire. 107 Prayers always accompanied the ritual, as "without prayers the sacrifice is useless." 108 Pliny describes the prayers and structure of the ritual sacrifice as being extremely strict and exact, demanding precision in order to achieve the desired results. 109 In the context of the sacrifice, animals are treated as objects, mere flesh with which one can make an appeal to the gods. The value of an animal in this situation is greater dead than it is alive, and it is in this evaluation that we can see the role animals played in religion in the Roman world.
Other than sacrifice, the most common use of animals in the Roman Empire was in the gladiatorial arena. These shows were put on to mark events, frequently the funerals of great men, and involved I believe that this evidence suggests, however, that the study of these skeletons is so important because physicians were no longer able to gain knowledge of internal human anatomy from human cadavers, but solely from animals that somewhat resembled human beings.
Therefore, these exposed skeletons were of much greater value to physicians, because they gave some pure knowledge of human anatomy that could be used in the process of animal comparison.
The question as to why this practice was discontinued has been one hotly debated by scholars in the field. Although this is a hefty topic perhaps best suited for later extended research, it does seem apparent that, regardless of which factor was most responsible for the disappearance of this methodology, the stigma was strong enough to keep the practice from resurfacing until the fourteenth century.
Application of Analogy to Human Treatment
Given the dearth of human subjects, Galen dissected dogs, pigs, monkeys, apes, bears, and even one elephant. 137 His writings contain extensive and precise anatomical descriptions of these animals and the step-by-step explanations of the procedures done upon them. His animal dissections were frequent and repetitive, and contributed to the ever-growing contemporary assumption "that the structure of man and animals, in particular apes and monkeys, was fundamentally the same."
138
The closest description that we have of a Galenic experiment being performed directly on a human subject was done on a slave, as a wound treatment procedure:
When the heart is exposed, your task is to preserve all its functions unimpaired, as in fact they are, so in that? The slave of Maryllus, the mime-writer, whose heart was once exposed, was cured and still lives.
139
While slaves were technically human, this passage implies that it was acceptable to test anatomical treatments on them, at the very least in situations of dire need. In this example, however, we can observe that the slave was experimented upon under the pretext of treating his injury (an injury serious enough that few likely thought him able to survive it), rather directly expressing the intent to learn from his In his studies of the brain, Galen shied away from apes, and instead based his work largely on bovines, such as oxen, due to their size and availability. Size is important in that different aspects of anatomy are more apparent in larger animals, and the ox was the largest commonly available to him. Availability is a crucial factor in the work of an anatomist, especially one such as Galen, who would 139 complete the same procedures over and over in pursuit of perfection.
He states that the ox brains that he preferred for dissections were usually for sale in large cities, and therefore were easily accessible.
145
"It cannot be emphasized too strongly that Galen's anatomical work on the brain was carried out using the bovine as paradigm for the human brain." 146 Here, again, we see the analogy at work. The main focuses for Galen's study of the brain were the cranial bones and the dura, especially in regards to the ancient practice of trepanation and to develop treatment of skull fractures. 147 We can see the active pursuit of patient-treatment technique in his research goals. Given that trepanation (the practice of drilling holes in the skull in order to relieve pressure on the brain) was an extremely widespread technique at the time, the skull and brain were ideal teaching tools through which Galen was able to direct his students and create better physicians, directly influencing the effectiveness and safety of common medical practices in the Roman Empire. The study of Galen and the development of comparative human anatomy is a field overrun with debates over every minute detail. Most relevant to the argument of this paper is the debate regarding why the practice of human dissection was discontinued before Galen's time and did not resurface until the fourteenth century.
Some scholars have vaguely stated that human dissection was 'prohibited' or 'forbidden' without elaborating on this matter, while others have gone more in-depth into the examination of this medical 142 development. This conversation is vital, as the disuse of this practice is one of the most eminent factors making comparative anatomy so necessary in antiquity.
Galen's written work displays excellent examples of the human-animal analogy at work in descriptions of both anatomical demonstrations and the treatment of human patients. The historian is able to track through his corpus how his discoveries were made, and then regularly applied to the practice of medicine. Two stunning examples are those of the experimental exposure of the heart of a living animal, which was later used as a last, and ultimately successful, attempt at saving the life of a slave; and the advancement of the practice of trepanation, a technique widely used in antiquity, which was greatly improved and corrected by Galen and his students.
These examples assist in showing the way that comparative anatomy contributed to the development of medicine and patient treatment in the Roman Empire. The human-animal analogy of anatomy was invaluable in antiquity, furthering discoveries without which the field of medicine would at least have developed at a much slower pace throughout later history.
More research clearly needs to be done into the discontinuance of human dissection in the ancient world following the work of the scholars in Alexandria in the early third century B.C.E. It is not enough to simply state that human dissection was 'prohibited' in ancient Rome; the factors contributing to this phenomenon should be examined in greater detail. Future research should also be considered in the simultaneous or preceding development of anatomical knowledge and medical developments in this field in Eastern cultures.
143
A comparison study in methods and animal usage could be useful in establishing a broader worldview regarding the development of anatomy in the ancient world.
